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©  A  method  for  producing  thiadiazine  compounds. 

CO 
00 

©  There  is  disclosed  a  method  for  producing  2,6- 
bis(disubstituted  amino)-4-1  ,3,5-thiadiazine-4-one 
compounds  represented  by  formula  (I).  The  method 
comprises  reacting  an  N,N-disubstituted  cyanamide 
represented  by  formula  (II)  with  carbonyl  sulfide  re- 
presented  by  formula  (III)  under  a  high  pressure. 

F o r m u l a   (  I  ) 

wherein  Ri  and  R2  each  represent  an  alkyl 
group  or  R1  and  R2  may  bond  together  to  form  a 
ring, 
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F o r m u l a   ( I I )  

N  —  C  =  N 

wherein  Ri  and  R2  each  have  the  same  mean- 
ings  as  in  formula  (I), 
Formula  (III) 

S  =  C  =  0  . 



1 EP  0  486  041  A1 2 

FIELD  OF  THE  INVENTION 

The  present  invention  relates  to  a  method  for 
producing  thiadiazine  compounds,  and  particularly 
to  a  method  for  producing  thiadiazine  compounds 
using  inexpensive  raw  materials  by  a  one  step 
reaction. 

BACKGROUND  OF  THE  INVENTION 

It  is  known  conventionally  that  many  thiadiazine 
compounds  have  physiological  activities;  therefore 
they  attract  interest  in  the  fields  of  medicine  and 
agricultural  chemicals.  It  is  reported,  for  example, 
that  some  thiadiazine  compounds  have  excellent 
pharmacological  effects  on  inflammatory  maladies 
and  cardiopathies,  and  thiadiazine  compounds 
have  been  recently  developed  as  new  type  of 
vermin  controller,  such  as  buprofegin,  that  has  a 
substituted  amino  group  at  2-position  of  thiadiazine 
ring,  and  nematode  controllers.  However,  the  his- 
tory  of  development  of  1  ,3,5-thiadiazine  com- 
pounds  is  short  and  synthesis  examples  are  few, 
many  of  which  involve  complex  steps  and  use 
expensive  raw  materials. 

SUMMARY  OF  THE  INVENTION 

Therefore,  an  object  of  the  present  invention  is 
to  provide  a  method  for  preparing  1  ,3,5-thiadiazine 
compounds  that  become  intermediates  for  medi- 
cines  and  agricultural  chemicals  using  inexpensive 
raw  materials  by  a  one-step  reaction  in  good  yield. 

Other  and  further  objects,  features,  and  advan- 
tages  of  the  invention  will  appear  more  fully  from 
the  following  description. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 

The  present  method  for  the  synthesis  of 
thiadiazine  compounds  has  advantages  that  the  raw 
materials  are  readily  available  and  a  catalyst  or  the 
like  is  not  required.  Further,  the  product  can  be 
converted  to  a  further  compound  (e.g.,  a  cationic 
compound,  such  as  thiadiazinium  cation). 

That  is,  the  present  invention  provides  a  meth- 
od  for  producing  a  2,6-bis(disubstituted-amino)- 
1  ,3,5-thiadiazine-4-one  compound  represented  by 
the  following  formula  (I),  which  comprises  reacting 
an  N,N-disubstituted  cyanamide  represented  by  the 
following  formula  (II)  with  carbonyl  sulfide  repre- 
sented  by  the  following  formula  (III): 

F o r m u l a   (  I  ) 

ii 
O  

75 

wherein  Ri  and  R2  each  represent  an  alkyl 
group  or  R1  and  R2  may  bond  together  to  form  a 
ring, 

20 
F o r m u l a   ( I I )  

Rl  ^  ^   N  -  C  =  N 
R2 

wherein  R1  and  R2  each  have  the  same  mean- 
ing  in  formula  (I), 

30  Formula  (III) 

s  =  c  =  0  . 

N,N-disubstituted  cyanamides  represented  by 
35  formula  (II)  that  are  used  as  raw  material  in  the 

present  invention  can  be  readily  obtained,  and  de- 
sired  substituents  can  be  introduced  by  selecting 
the  types  of  R1  and  R2.  Alkyl  group  represented  by 
R1  and  R2  is  an  alkyl  group  having  preferably  1  to 

40  8  carbon  atoms,  more  preferably  1  to  4  carbon 
atoms,  most  preferably  1  to  3  carbon  atoms.  Alkyl 
groups  represented  by  R1  and  R2  include,  for  ex- 
ample,  a  methyl  group,  an  ethyl  group,  and  propyl 
group.  When  R1  and  R2  bond  together  to  form  a 

45  ring,  the  ring  is  preferably  a  3-  to  8-membered 
ring,  more  preferably  a  5-  to  6-membered  ring. 
Rings  formed  by  bonding  R1  and  R2  include,  for 
example,  1  -pyrrolidine,  1-pyperidine,  and  4-mor- 
pholine. 

50  Carbonyl  sulfide  represented  by  formula  (III) 
that  is  used  as  a  raw  material  in  the  present 
preparation  method  is  readily  available.  Although 
carbonyl  sulfide  is  gas  at  normal  temperatures  and 
under  normal  pressures,  it  can  be  absorbed  in  a 

55  suitable  solvent  such  as  toluene  and  can  be  used 
in  the  form  of  a  solution. 

The  N,N-disubstituted  cyanamide  and  carbonyl 
sulfide  are  used  in  a  molar  ratio  of  2  :  1 

3 
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stoichiometrically,  but  generally  the  molar  ratio  se- 
lected  is  in  the  range  of  1  :  10  to  10  :  1,  preferably 
3  :  1  to  1  :  3. 

The  present  preparation  method  of  this  inven- 
tion  for  producing  compound  of  Formula  (I)  is  per- 
formed  under  pressure.  Although  a  higher  pressure 
is  preferable,  generally  the  pressure  selected  is  in 
the  range  of  1,000  to  12,000  atm.  Although  there  is 
no  particular  restriction  on  the  reaction  tempera- 
ture,  the  reaction  temperature  used  is  preferably  in 
the  range  of  20  to  200  °  C,  more  preferably  80  to 
160°C,  so  that  side  reactions  such  as  thermal 
decomposition  may  be  avoided.  Reaction  time  in 
the  present  invention  can  be  determined  depending 
on  the  other  conditions  of  reaction  to  be  carried 
out,  and  usually  it  is  preferably  in  the  range  of  2  to 
50  hours,  more  preferably  2  to  30  hours,  and  most 
preferably  5  to  20  hours. 

Now  the  present  invention  will  be  described  in 
detail  on  the  basis  of  Examples  in  detail.  In  the 
Examples,  parts  represent  parts  by  weight  and 
percentages  related  to  yield  are  theoretical  yields 
based  on  the  raw  material,  N,N-disubstituted 
cyanamides. 

Example  1 

7.7  parts  of  N,N-dimethylcyanamide  and  a  so- 
lution  of  5.5  parts  of  carbonyl  sulfide  absorbed  in 
104  parts  of  toluene  were  sealed  in  a  Teflon 
(tradename  of  polyfluoroethylene,  made  by  E.L.  du 
Pont  de  Numoures  &  Co.)  capsule  (the  raw  material 
molar  ratio  =  1  :  0.8),  the  capsule  was  placed  in  a 
high-pressure  reaction  tube,  the  pressure  therein 
was  increased  to  about  7,000  atm,  the  reaction 
tube  was  heated  to  a  temperature  of  130°C,  and 
the  pressure  was  further  increased  to  8,000  atm, 
which  was  maintained  for  20  hours.  Thereafter,  the 
reaction  tube  was  cooled  to  room  temperature,  and 
after  the  pressure  was  brought  to  normal  pressure, 
the  capsule  was  opened.  The  content  was  washed 
with  hexane,  and  the  obtained  solid  product  was 
purified  by  recrystallizing  from  benzene,  to  yield  10 
parts  of  the  desired  2,6-bis(N,N-dimethylamino)- 
1  ,3,5-thiadiazine-4-one  (yield:  92%). 

Example  2 

10.6  parts  of  1-pyrrolidinecarbonitrile  and  a  so- 
lution  of  5.4  parts  of  carbonyl  sulfide  absorbed  in 
102  parts  of  toluene  were  sealed  in  a  Teflon  cap- 
sule  (the  raw  material  molar  ratio  =  1  :  0.8),  the 
capsule  was  subjected  to  8,000  atm  at  130°C  for 
20  hours  in  a  similar  manner  to  Example  1,  and 
separation  was  carried  out  similarly  to  Example  1, 
to  yield  10.3  parts  of  the  desired  2,6-bis(1  -pyr- 
rolidine)-!  ,3,5-thiadiazine-4-one  (yield:  74%). 

Example  3 

11.2  parts  of  1  -piperidinecarbonitrile  and  a  so- 
lution  of  5.4  parts  of  carbonyl  sulfide  absorbed  in 

5  102  parts  of  toluene  were  sealed  in  a  Teflon  cap- 
sule  (the  raw  material  molar  ratio  =  1  :  0.8),  the 
capsule  was  subjected  to  8,000  atm  at  160°C  for 
20  hours  in  a  similar  manner  to  Example  1,  and 
separation  was  carried  out  similarly  to  Example  1, 

io  to  yield  11.3  parts  of  the  desired  2,6-bis(1- 
piperidine)-1  ,3,5-thiadiazine-4-one  (yield:  94%). 

Example  4 

75  12.5  parts  of  4-morpholinecarbonitrile  and  a 
solution  of  5.6  parts  of  carbonyl  sulfide  absorbed  in 
106  parts  of  toluene  were  sealed  in  a  Teflon  cap- 
sule  (the  raw  material  molar  ratio  =  1  :  0.8),  the 
capsule  was  subjected  to  8,000  atm  at  130°C  for 

20  20  hours  in  a  similar  manner  to  Example  1,  and 
separation  was  carried  out  similarly  to  Example  1, 
to  yield  12.2  parts  of  the  desired  2,6-bis(4-mor- 
pholine)-1  ,3,5-thiadiazine-4-one  (yield:  77%). 

25  Example  5 

7.7  parts  of  N,N-dimethylcyanamide  and  a  so- 
lution  of  5.5  parts  of  carbonyl  sulfide  absorbed  in 
104  parts  of  toluene  were  sealed  in  a  Teflon  cap- 

30  sule  (the  raw  material  molar  ratio  =  1  :  0.8),  the 
capsule  was  subjected  to  4,000  atm  at  130°C  for 
20  hours  in  a  similar  manner  to  Example  1,  and 
separation  was  carried  out  similarly  to  Example  1, 
to  yield  3.6  parts  of  the  desired  2,6-bis(N,N- 

35  dimethylamino)-1  ,3,5-thiadiazine-4-one  (yield: 
33%). 

Having  described  our  invention  as  related  to 
the  present  embodiments,  it  is  our  intention  that 
the  invention  not  be  limited  by  any  of  the  details  of 

40  the  description,  unless  otherwise  specified,  but 
rather  be  construed  broadly  within  its  spirit  and 
scope  as  set  out  in  the  accompanying  claims. 

Claims 
45 

1.  A  method  for  producing  2,6-bis(disubstituted- 
amino)-1  ,3,5-thiadiazine-4-one  compounds  re- 
presented  by  the  formula  (I)  shown  below, 
which  comprises  reacting  an  N,N-disubstituted 

50  cyanamide  represented  by  the  formula  (II) 
shown  below  with  carbonyl  sulfide  represented 
by  the  formula  (III)  shown  below  under  a  high 
pressure: 

55 
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F o r m u l a   (  I  ) 

R  R  

N 

ii 
0  

F o r m u l a   ( I I )  

10 

wherein  Ri  and  R2  each  represent  an  alkyl  15 
group  or  R1  and  R2  may  bond  together  to  form 
a  ring, 

20 
Ri 

N  —  C  =  N 

25 
wherein  Ri  and  R2  each  have  the  same 

meanings  as  in  formula  (I), 
Formula  (III) 

to  200  0  C. 

S  =  C  =  0  30 

2.  The  method  as  claimed  in  claim  1  ,  wherein  the 
alkyl  group  represented  by  Ri  or  R2  is  se-  35 
lected  from  the  group  consisting  of  alkyl 
groups  having  1  to  8  carbon  atoms. 

3.  The  method  as  claimed  in  claim  1  ,  wherein  the 
alkyl  group  represented  by  Ri  or  R2  is  se-  40 
lected  from  the  group  consisting  of  a  methyl 
group,  an  ethyl  group,  and  a  propyl  group. 

4.  The  method  as  claimed  in  claim  1  ,  wherein  Ri 
and  R2  bond  together  to  form  a  3-  to  8-  45 
membered  ring. 

5.  The  method  as  claimed  in  claim  1  ,  wherein  the 
molar  ratio  of  the  N,N-disubstituted  cyanamide 
and  the  carbonyl  sulfide  is  in  the  range  from  1  50 
:  10  to  10  :  1. 

6.  The  method  as  claimed  in  claim  1  ,  wherein  the 
reaction  pressure  is  in  the  range  from  1  ,000  to 
12,000  atm.  55 

7.  The  method  as  claimed  in  claim  1  ,  wherein  the 
reaction  temperature  is  in  the  range  from  20  0  C 

5 
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